INTRODUCTION
The advent of commercially available high resolution transmission microscopes (HRTEM) with "interpretable" point-to-point resolutions o of 'V2. 5A and better has allowed the addition of HRTEM to the list 6f semiconductor characterization techniques.
In particular, HRTEM is well suited to the study of interfaces and defects in ion-implanted Based on x-ray diffraction results, Speriosu ~ ~ [3] have proposed the existence of extended defects near the amorphous-crystalline interface in as~implanted GaAs. These defects could act as nucleation sites for the large area defects which form during low temperature annealing [3] . The HRTEM results reported below are used to clarify the structural nature of the amorphous-crystalline interface, and to provide direct confirmation of the presence of defects in the crystalline material near the interface.
EXPERIMENTAL PROCEDURE
Wafers of Cr-doped semi-insulating (100) GaAs were implanted with 450 keV Se+ at room temperature to a dose of 1 x 10 14 cm-2 . Cross-section ... Bhattacharya ~ .!! [5] attempted to detect these defects using conventional TEM, however they concluded that such defects did not exist in their specimens . . Obviously, the small size of these defects and their location at the amorphous-crystalline interface would make them difficult, if not impossible, to detect by conventional TEM. It is likely that these stacking fault nuclei are a result of dynamic annealing, although stresses in the amorphous-crystalline. transition region could also contribute to their formation.
In addition to the stacking fault nuclei,the crystalline material in and directly below the transition region contains a high density of small defects with {Ill} habit (indicated by B in Fig. 2) . The characteristic image of this defect is a row of image spots with reduced contrast on {111} having a projected defect length of 3.5 + 0.5 nm.
The image contrast shown in Fig. 3 persists through defocus.
The areal defect density to a depth of 300 nm is 5 x 10 11 cm-2 + 50% (assuming a specimen thickness of 20 nm) which is numerical1y equal to 0.5% of the total Se+ dose. Their crystallographic nature and density suggest that these damage zones may be due to channeling . .
• -5- of Se+ ions at the end of their tracks, channeling of recoiled Ga or
As, or clustering of any of these species.
The wealth of information accessible by HRTEM in the study of ion implanted semiconductors has been demonstrated with this case study.
Combination of this technique with RBS/C, conventional TEM and other commonly applied techniques can provide an experimental basis for accurate quantitative models of amorphization and recrystallization of ion implanted semiconductors.
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